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(54) OPTICAL DISK, CHECKING DEVICE AND RECORDING DEVICE 

(57)Abstract: 

PURPOSE: To effectively prevent unauthorized copying 
of a disk. 

CONSTITUTION: The figure (A) shows the shape of 
the wobbling pit of a disk and the figure (B) shows a 
tracking error. In the normal arrangement of the pit on 
the left-hand side, the center line of the pit is coincident 
with the center line of a track. On the other hand, in the 
part of a singular pit train on the right hand side, both 
center lines are deviated and the center of the pit is 
wobbled. When the tracking error for these arrangement 
is obtained by means of a pickup having spots S1-S3, the 
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reflected light quantities of the spots SI and S3 are 
nearly equal on the left-hand part and a tracking error 
signal becomes '()'. However, on the right-hand part, the 
reflected light quantities of the spots SI and S3 are 
unbalance and the tracking error signal is increased in 
proportion to the deviation from the virtual center line of 
track. Consequently, when the part in which the pit train 
is wobbled is reproduced, a tracking error signal 
superimposed with a wobble signal is obtained. 
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(54) [589!<D*#] JIKr-fX*, fx^gfi, RtXIBSSM 



(57) »»] 

[#tj£] 0 (A) Hf-rX^O^^yhM, 

0 (b) rah^y*>^x^-£^r, &fflo<^a«^tr 

fc»U S 1*-S 30>X#y hSU^lfy^Ty^fh 

S 1 fcs 3©R»3«#KH»L<&0, 

x^— roj £&5 0 L#U ;&fl9©SB#TteX 

#y bS 1 iS 3©££t#ft$*7>A^>XtcfctK h 
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(2) 

1 

m*mu #tr-/ h&h7y?*Mz*tvx*tmz 

[if*3l2] M««lEt0Mey bFM. h^y 
^>/fx^ S ^ * y;Pfi-^3^» £ tx * BBS £ ft 

[w*«3] watmiKMnnmvy haw*, rfs i<? 
^fiD^tt^^ftr^gaetftoTv^^t^ x^« 

4 ] m$tm i tamo^M e * h 3*j«> ytmm 
^^»T*s«£fcoTv>**5V x*„ 

MMMI5] »*JB2E*<o«fatfy h#ltt> A-X 

X*o 

[81*316] MUll, 2, 3, 4. Xtt5SBt©1$ 

[|»#3I7] IS*5il, 2, 3, 4, X«5ffi«CD# 
Hfcfy hW^«sn&*«&W£*-*W£*a: ; zti 20 

-97uy9M.mzmnvitv-ymn*:5&±'t* J f- 

h«*^a;W*^i, 2, 3, 4, 5, X«6ie«C0 
M£§^fcU-if^^7 ; >rx^±^M*ruTtfty h^j 

[0 0 0 1] 

IfrlLTScfcSfcUfc^TVX^. mfx7^U^ 
[0 0 0 2] 



»IH*7-2 7 2 2 8 2 

2 

^Tntr-Ta^t^ihU^D, WIST* 
[0 0 0 3] CD~ROM^ai TIS09 6 

6 0j ft£®4iii*n&ffl»fca^TBfp*nTVi 

Rlkffl a - H X * IctBft < c <h \zta 

z<DMmzm^fch<Dtf^mzte^x<z£^?L£>n 

[0 0 0 4] LfrU ilOD^^ftntf-yD^^ 
n tf-^n^^ h<D^v^>f x^ffllHl* c fclcfc 

[0 0 0 5] fuT, «ffi<5r-<X*©«ttfc»fc*ffle 
©»»&0< 0, S«C0 ri SO 9 6 6 0J ft£<Z)CD 

r-^Sr^x^d^MoT, CD-wo&iftcn 

[0 0 0 6] MDTH SCMS (->»J7^0 

fcf- • V^-z/^>h • ->X^A) t^53tf-»±^ 

e-£gS±U£5£^£S'X^AT&*. M 
(1) :/D5^ h • yDr^h^LTfen^ 

[0 0 0 7] CCOcfc^lC, SCMSCO^T^, 7>fX 
[0 0 0 8] LjfrUfctfS. ^>rX^lwl2S$tlT^a 
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3 

[0 0 0 9] chd^T, ^«ETf3|R$nTV^CDyW- 
t^CD-ROMH7-f^0)IC*I?fi h5y*>y 

IC TTC9236AFJ), "rj^WR 
tf*«*K«bT45D, Z©3M#**S*T*«*#:S 

3fc&-3TV>* (flJAtf, ftTttfilC TAN8 8 0 3 
SBJ ) o 

[0 0 10] «£oT> 2!OJ:5ft«|B*«»fc«ffl-rn 
»»JfeIsl»«»ftirftff5c:i3ti:<«*oi C*W 

[0 0 11] 

[S&S£#fcT*&a<0^K] «EB 
Ea©«MUf* hHlfe. JEM<DVy bFltVTm&tStl 

fr&ffim^T-f^ri y ? \zmm bx^tf z. t ftwat 

[0 0 12] 89E»»fcfy h*WS, 

® h ^ y * > ^ -©^a> s ^ * ?)vmmfin 

BSfi, 
T, 

[0 0 13] ^^©^e^X^O^xy^KBtt, 

m; 

5V x**»*«wr*ww*a ; 



(3) #Bg¥7-2 7 2 2 8 2 

4 

[0 0 14] *SHB©3Cx-f X^CEMtBtt, 

® u— if ytm^m* e> nfc t — tf % 

«Mrr*y-hSKfe^a: 

jo «je. w-if**iia>^a:<tt)Virn*i'3ft, me 
y- h k rasa ut if * * u-if 3taa# 
a; 

® IfXXH^KKtf if3EZK9Slc «fc o 

v bm*mftt*it}b<o\s-vmk#^& ; 

[0 0 15] #«9!©±5lfc«B«£bT, 

(1) i9E1*»fc!y hW*#Mrt-*fti£y M3* h^y 

(2) i»E+*«o»>*yu>y«ttftii, F^*> 

[0016] (3) utrfe^if y ^^x^JiJc 

(4) mm%\*v bn*mfct*\»v b*\ temw 

(5) itrEWrStfy hxcajft-rsify mmw 

[0 0 17] (6) 3K5^X*©*ttE»«£«*£ 

n/c^^> — jeaftio* -f ^ > ^TM^tt 6 nt v> ^» «i 
^ic^«6E»*tifc»»try h^taa$n^df5^& 

[0 0 1 8] (7) WE (6) OSglC^V^T, h^^^ 

5» >^x^-m^ffig@ii, -€-om^»s-^*v\*-x 



-609— 



5 

u 3.- A^fiT^jr zmmtrnx-fcXT* x ? v> 

[0 0 19] (8) «TG (6) Og@©hfy^7y^3 

[0 0 2 0] (9) ME (6) ©£Rfc:&V*T, RFt- 

MR FOTo±T»»tt««lfinWi:, ^ODJbT 
»*ttK:*CT, RF^<DX^XU^;V£W£-TS 

StBfcan*.. x^<xu^;po^^s2p^giprt^ 

WSrtSSB^t^ ^^X^rt^Stfy ho** 
fcJzoT^-f x**tf y 3.-A#fiT^Jf saigsii 

[0 0 2 1] (10) ME (6) ©S«fc:fcV>T, Sfrr-f 

xzvmmmmmzis-ifyt&m&is. t^x^s® 

S^^TK^a^^X^^SttStTs/ h***ffl$n 
[0 0 2 2] (11) iftffi (6) 0S»IC43V*T. 

x*/£r|g@. 

[0 0 2 3] (12) ffirlB (6) OKR&fefrvr. T^X 

2<omfeT-*?u V 9*<Dmfetim}in—7s m*kr 



(4) 4$B§¥7-2 7 2 2 8 2 

6 

Why* 4 X^S»7ta<o*ft^»8bT^^co»fftffi: 
y X ^ -fl^XttX 7-f^l/ ^<7>^Xte7V X ^ s 

**nfc v^-r x ^ t ap u 3.- AJtMst-rawr zmm & 

i0 [0 0 2 4] (13) MIB (6) o8Bl:*^T, T^X 

^ X ^ 0lS$«»rt§^J5©fr^T-^^D 7^7H 
UXS^«>EttLT*f?* 5Vx*ir* hRrte-eoTH 
UXCD^-^ y ^««*R*«o Tf©7 H UXfc 
A'-X b# b ^ y *>^X^-«*fXteX X i^ow 

^X^O^x7^gB„ 
^ [0 0 2 5] (14) MIB (6) ©»«fc*V>T, T>fX 

$ntV^f-^yD7^7Hl/X©g^^T 
^7Fl/XI:A f -X h«h^^y^>^x^-m^Xfi 

x7-rx u^wt^xuvv 7,*7KMytmmn<D$m& 

30 Y X ^ ^Sf«rl/Tf-f X * ij 

[0 0 2 6] (15) U—*ffflgL£. <?V*)V : r-**$L 

— *fyt&«i&&mmn\zj&cT&m&m\s* mmu-if 
yt\z&&Tz>^mti, wEBa^-trx**^ x*± 

^ [0027] as) 

3ttfcK»r**Rt, ISfffiESW- !f7t*7t^-<X^± 

E^p^<D5 ? -^^ny^#fir^^bfcy~hm^ 

— tfTt^x^ X^±t^ViT*a*lSHc(Bia« **^R 
50 [0 0 2 8] (17) U-if7tSt, ^v^l^-^a? 
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7 

— tf ft £ twasMMB** i; xm&tm u vmu-if 

[0 0 2 9] (18) U-*fytmt, =rV*)^-2*$L 

-if ft & Mtt&mm^ \zi& cx&mmm u Esv-if 

3efc«t*¥»i, «WBE»>- 1fft£ft5^X*i: 
[0 0 3 0] 

[0 0 3 1] 

HHMfl £*T> #SS9iK£Sft7^X;7. fxy« 50 

[0032] <mmmi>mwz, bi-H9«mu 
[oo3 3] ai (a) izttmmmz&vzT* 

<DV*7)V\Zy hJMWJ^ntfeD, (B) fctt 

[0 0 3 4] 5 fcfcfy h^JK;#U S1-S3C0 



4#§i¥7-2 7 2 2 8 2 

>^x^-m^-« roj £&£o CWC»U *fiO<Ogj$ 
#*T?tefcf-AX#y hS 1 <hS 3(D£S*ftS#7>A*^ 

[0035] **jB«Ttt, *y;wt#a* 
aiWKUT, f&&mzuv-fim±zrLz>&5\zte-DX 

[0 0 3 6] fe*5, a±0«fc5&!>*^Lfct:yhM 
fc<fcD h ? y*r>PJi ; 7-&mmL-r€Xzs-#X.7- 

^ >7^^bry^<7)*«j2 9g^, Mv h©g^i© 

[0 0 3 7] 0 2(:it r>*^;vbfc«aify h^JOE 

tt, Wfih^y*©l»JB¥tt. mtfHH (A) Kl^T 
7l/-AS*etbT, 1^0 (D) IC^T .fcSK/l-X 

U-AfcWRhTy h^EIStU fflft^-AICttii 

;i^#K££h^*>^x^-kJu mm (e> ic^t 

[0 0 3 8] &\Z, H3S#IU^ wstr^h^j 

ACD b! y ^ 7 v ^xmiftVy 1 * X * £ H£ U fc £ £ <D h 
7y + >^X7-fl^X^ h^AKte, ^77GA 

H 1 iC^-riM HX#7 hSl, S 2 COffiJRlCfc 

-ox&i&zffimxmm-rzo &mm^fcft<D\±-?\zm 

C/N&#^^i:^T^Vi (GB, GC#I) . 
[0 0 3 9] l^U E»«^rt»<0«mca«:*BjiS[ 

mzr>\,*X&»teC/N&nZ>ZL£&X2Z> (GD# 
ffi) • ftoT, ^*^um^^^S:tLT«, BjS^ 

[0 0 4 0] r^7^±C0'J-H ■ U — H 

• 7^ bUEVT-Zifi TOj T^^gg7>T«, I^BIfC 
^GET^-r<fcolCE^^^^^^OT, n 

m\z&&ts.v*7)imn(Dc/'Nz&z>zt&x&z>. 
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[oo4i] oma&m 

2fc«koTK*HJ*n&«#fck RF«Wl§H»3 4, # 
-#«L3ffi®» 3 6 JCfltf&Sn^o R F*&3g{El3& 3 4*^ 
ffl^r £ n& R F A*l*«4HaaHlft 3 8 tU C 

[0 0 4 2] Ifcfc U—#«raia»3 6fctt» ii^OC 
D-ROMM£i^> h7y*>W7-iftt 

-«*tt, A*-Xhh7!y^r>^X^-^ttiI5lK4 2^ 

[0 0 4 3] BStefcJU IWBA-X hh7^+>^X7 

&s:o^^^oai-rA*>H^x7^;^4 2 a, a-x 

he^£fi«^^*BE«fI§H»4 2B, »2pffi*[!IS§4 2 
C, □ >A1/-^ 4 2 D[aoTi*$nT^5 9 A> 
H/U7>f;^4 2AO#mi 0 3l:GFT^t«fc5 

[0 0 4 4] ^ic, h h5-;/3r>^x^-tft 

H4o*-#iaaiii»3 6*^tt» me (a) ^ 

0 (b) ^T^Km^sn, ;^hh7^>^ 

7^J^4 2ATfl A*X^— IB^&BfJfeOHiSft 
fcfttiVimQttitsnz. :ni:J;oT, 1^0 (C) 

[0 0 4 5] &ffiE[5l&4 2BfccfcoT&^ 

sn, ng0 (d) izTK-r^o^jLy^u—^trnvthz 

nTa>/tl/-^4 2D£DSgA^^o n> 
/t^4 2 THD#&&All\Z\*. mmmti\s\&4 2 C 

frzmmm^vrn mm (d) #jbd *j«»snr^ 

(E) tc^-TJ:oJcx>^D-^^^;vfl:$n^o 
V-f ^□3>tr^. — ^4 0TH r>f^^3 0)d^7l/ 
-A#*K*iB3*'lfe&. C«D/t— X hh77^>^X7 
— «^#HH*n, 0 6 (E) K:^T£5K:, i&3g<t<0 



(6) W7-2 7 2 2 8 2 

id? 

THJ J^^n-Xh^O, TLJ ^^A f -XhJ5:Li:E 
[0 0 4 6] 07fcte, v^^Dn>trjL-^4 otcJ: 
A^ 3 o^»7i/-Ai:^t^mii^ 

- a ft teas 7)vm^*mt>nz mxmmm t & 

•3T^«. 1^0 (A) »7l^-A, (B) 
ifX9-«#, (C) tel§9!B0 6 (E) fc^Lfc/t-X 
10 h h7 5/^>^X7-^"C^5, 

[0 0 4 7] H4oe^039|5IK3 8^5H7 (D) 

4 0H 07 (E) CQAT^'f ^ >^T7 

U-At>AS:Mt, QBt^^fa>^7U- 

&L<D^£*^>h£fT5o fc*3> 07 (E) (f>, Q 
a? A, QB, QCfiWOWIBtt, ttOXKOOasOS^fr^ 

[0 0 4 8] &\z y H8*#JHl/ft3^6, **JfcfllfcJ: 

s^iE^-rx^BiffloifcfpsRwr*. mas (0 

n&fl^i^SMB©* ttfy^Sl) , TOC«« 

4) • CD-ROMOS'&H T«fr*»snfc 

50 U (XT7/S5) , *^>^^'J7<0S Ufy^S 
6) , 71/- A£/\'-Xhh^>y*>^X7-{t^ritgfc 

^msn* Ufy^s7, S8) o 

[0 0 4 9] V>f^Dn>ea-^4 0m ffi*#<Z> 
fcttntf^^lcT* (Xt7^S9, S10, SI 

1) . mmz % 9s#©7i/-Aw-xh*%w« 
it5^&^^>^^±^ *nwr*©**ic-r* (xf 

y^S 9. S 1 2, S13) . EUKOfttf^ ffifeyu 
-AS^ffiTSTISDjILfrfrn* (Xf^^Sl 
40 4) o 

[0050] -e^je^ w&^^>^sr;^ift^o>^ 
at^nfcm£gm±T&ntf ufy^s 1 5, s 1 

6<DY) , iE^^X^tBaS-WBfL (Xfy^S 
17) , y-A^^i:a«WROM^«lf^»C^^ 

(xfy^s2i) o ^fn-*o^^>^^^ 

±"C^:V^^tt (Xfy^S 1 5, S 1 6 ON) , ^iE 

(Xf^ysi8) , r^X 

20) o 

50 [0 0 5 1] ft*5, C<07;i/^fUXA«, Xry^S5 
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tilth 7 V>7ifi ; Tj7s>?mz&^X 1 ««*fttCO»&T 

\zWLrtZ>^£.\z&r>. t4 XtHD&^mtifc&z&r)®; 
o T^FIEft n e-^>f X* £jE«fc L/TSat<5 

[0 0 5 2] @8O0in?tt, O^^VUfch^y 

*?)V\sTzM&V>Y?v2\z?2 J e.7.\s^ 

ft lc tt a fcf- n - H*ffl»fP^ D ic < < ft 0 % 

»(DCD-ROMH7^f :/fc£T?«*ffi-£3 tlfct 
5 f -^±fCjSBX^UT*^^^T«ftV^T, CD 

ftv>. ^n£vx;?-<hLT^»o:3fcf-5Vx 

[0 0 5 4] l^U ^-*tt3tf-Ti*Tfc, 

M$nt, sfe»^fft>nft<ft«. rwi^jcb 

fc, #*««©7^X*lc±ntt. V*7)Vifl?-97 
ny?\zm$ll>TWLtf*>nx^Z>z:£friZ> % y*?)vm 

n<D8Lmfim&&^>iEmz~vg, L#>t>, ^^an 

/i;i/X*:ttTft < A*— X htflC^tt 21 tfr 

a-x bvt<Dv*7)v*7 : -?zfny?izmmi'Ti 7 

U— &&&\zmXft\Z&&>n&A:5\zm?Tv<*2><D'V* 

* * :/;vff fcf^nsi^ lets ttfeS^r t it 

[0 0 5 5] <E>fE®§£© 
&«>CD5 f i^;lo s -*ttEFMX>3--$' , 5 OfcAAS 



(7) »«?7-2 7 2 2 8 2 

i£ 

[0 0 5 6] fflj, EFMm-^ttlt^n-KU-^5 6 

pu 5 8 ty- bfi^se o i:A^j$nSo cpu 

fen? Yi>7s\ziz-*itt.&\zmwmn m2 <b) # 
rb) a*«&aj*3ns. c y-h®^« 

[0 0 5 7] y-h^3S£§§6 OTtt* CPU5 8^ 
£<Z>J;5fty-hm^tt, FG (AJftWB 

6 2i:A*$n^ 

a? [0 0 5 8] FG6 2 tt, y-hm^# l"Hj <Z><h£\ 

l/-ACD*^l:li*»M4lftK «^T> FG6 2 
#&ffl**n*«*tt, tJ-^-.F • 7l/-AfcHJHlx 

(0 2 (D) #RB) £ft 
So CCO^*^;l/«^tt, #«#SF^f A6 41CA* 

[0 0 5 9] V— tf»«i6 8*6tt, U-lfitt 

3fcatt3rr3tMSIS5 4£®i®T-5. COtt, 

ft^o Cl<Z>V-1f3tLctt, *f^V>X7 OKJ^T, 
X#yhH 3tdfRl^6 6l:«tot, H^7 2±T¥g 

*rS]>c<gr5]$nT^D, si (a) ©ct^ft^^^u 

[0 0 6 0] &±<D£o\Z. **»Wa5E®SBtt, ^ 

-r^c^Tttft<> m&jjyT-* >>/mz, izmwyh 
ttt^osft^^stfy h^^^i^r-^^p 

yta?), ^U^^^^^A^Kia^-^JEWTtt, 
5^ >^fT^^fflSi£fT^^a:bT^)KSfte«»jS 
50 ^^(hftO, »*±«»»CFiItttttoT. #»JCS 
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[0 0 6 1] ft:*, >$R§¥2-8 7 3 4 4 tt, 
* * :/JHMHZ 7 K l"X 5 bfcKSStf* 

U lO^STB, #S§¥3- 1 8 1 0 2 3*»a«<JDfl§ 
3 0. »4Bllc*«nT^«J:5l3, l Ify of- 

^ - 1/ - b iS < ft K> T * 5 . 

[0062] zmtc^fu *xjmkl ±mhit&5\z 

-K»JSrefc£>o -rftfrt^ **«W^J:n«, tVx 

ic^ x zmmn&'a* o *»w± bSigzi x h oust 
n, ?= 4X9*m\zz&+miiMttofc.x)-r*ifi* a-x 

[0 0 6 3] <SQW82> 

a>7>rx# 

[0 0 6 4] mmz. 010-01 2*&m\stzifi*>. 

T, (B) H5 OXO^ra— ^-f Srfc^fcfy bFl~C& 
^Ot!7 h£0£f?3rr*£> SI 1 \zm~T^vUR 

[0 0 6 5] 010 (A) <omt. jBBiWra-f 

(B) ©fc!y haHcifcxafc, #tf y KcDf3^«^dt 

RFSf©±T»»Mffln, 01U£*3^TX^ 
-fXU^*t±^^®i-r^<J;^Jc:ft:So 01 
0 (C) V>m%. MIlCEMWra-: rwMlEfcg 
^cJltlCfcoTTtStr^h^JTfeD, (B) cDtTy 

t?T^«. JLCDj^fttr-;/ h**J£W3rr*£, RFi^ 
<DX^-f xi^;W20i l oT^^KjTS, 

ic, tr^ b&^^-^^cDmwzm&isX. x^-rxu- 
iM*±TtzmBiv. mfTz><ko\ztsLZ><. 
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14 

[0 0 6 6] 012 \zvz. x^<xi^;u#£<tT*te 
(OMv h©IW^$ntV^ 0 H0 (A) fcjKTcfc^ 

H&h*. ftbfy h#J<DRF«*M»Btt* H0 (B) 

<fcoT, RFg^te^^GIT^r cfcSKfeD, X 
^tt. ^^^G JT^T^Sic^WSan^l), x^r 

t, X^>fXV^;H4iE*ft:tfy KDX^-rxU^^ 

[0 0 6 7] 0¥5£S1B 
#ClC* 013-01 5£#Hbfc:rtt£, JbiEbfcRFfi 
fttt&RMi bT^IEn £-£^x y^tSS 
*S«0>SBfc«fc^TMm-*. H13ICI1 ^co« 

>^X^-#tfJ®&4 2©«fcDt;:, RF*«M£gfttt 

xu^o^ttco^si^ffiu, ^tam^srv-r^n 

^>\1=l-$ 4 0 IC^-T^^CDfeOT^^o 
[0 0 6 83 RF^&£Ifr;&ffi0S&8 0 

nT*D, ^* — bX^'f XIMH& 8 0 A, 
X2pffl*[HlK8 0 B, Jttt@R8 0 C. #5fc£v;W? 

«Rl:, h©«8f:«J:oTRFi^W±T# 

ttmzfc^T%*n\zfeVTfcm*>b\zx7^ xu^jv 

W<)]s&&Z>1ttb\Z. t-hX7<X®JS8 0A$«W 

[0 0 6 9] 01 5t>#JSbfctf&#glfi©lMt5 

£fB9Tr<5>o Vi*, ilJS01 0*^1^101 2 \zmvtz 

^n^— hx^-fxiHiiS8 o AT«iai$n^« 0 
15 (a) ^^^x^-rxu^;i^i&<D— 

[0 0 7 0] JtlS![lIK8 0 CTH *WX7<XM 

s^m^iugS8 0BA^tii^$n5X7<xi/^ 

;HJ5yhSLLl, S L L 2 (015 (A) #M) 
&&2tlZ>o Ztl\Z,kr>T, Jt«lHl^8 OCA^01 5 

(b> tzTfi-t&ofzTsV'i xwvv&Mmn&ttrtizti 

50 Jc««$n, Cd-C015 (C) (C^-Ti: 3 fC—^co^ 
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scdt, v-f ^^:3>t:;□.- 

[0 0 7 1] fc43, ^^X^ftCD^h^-/^lCWStf 

E*m«fcW«T**0>T. mmVy hOttHTTlCfy 
XAtet^B8£S#WK:^UT&£o e:o^Sfi^j<z>S 

Bi©Xfy^S8S:, rRFfg-JfOX^-fXl' 

-*4 OlC&tt^lS&t?^ MttH©*^ 5>yt>B7 i0 
(E) i:H«T*D. QCT^t rh^ y ^>^x^- 

[0 0 7 2] HI 4l:»b«:t-hX9-fXlsl»8 OA 
tltH «&«Jfc2tt»® I C TTC 9 2 6 3 Fj tfi 

[0073] zo^^ic. *mtim<Dn&&&}z&ft 

[0 0 7 4] OEftS* 

hSr^fro^X^OESgil (KBAvt^ >«fV5/ 
» fc^V^riftWrs. 0 1 6 t^-TcJ: 5 lc> y-A • 

6. fa- 7^ *§IE§§8 2tr^n^nA^ 30 
[0 0 7 5] CPU5 8TI1 HM^tC^^n 
h^%4g6 0TH CPU5 8^&flD«»e-^K>6 

HB (A) nyv-i±i->n, (b) 
[0 0 7 6] z.<oy-hm^&7oT? h • n-FKffl 

y$U -tf^a-H ■ 71/- A^«Atf«»7l/- A<Z>*§ 
^iC^^ftO TLj , fflg^W-AcD^Kte THj 
ZolZttfeLX^Z. fc^A/* ^l&IIT'b 
£V>. 5^~5V«IEg8 2l;iArt2n 

ra-r-f ttjE8 8 2TH y-h^^ THj <D 

t^, -r^t)^{s&7U-A©«^ic«EFMm^ic^ 



4*H¥ 7-272282 

r-r»iEttfTt>n?aVi. I!CDJ;^tL/T«jE3 

H7-fA5 2fcftj»&$nSo ffl**i(»H9-f A5 2^ 
&3»OISBfeAW5iaEIIB 5 4 lcA*£n*„ 
[0 0 7 7] !/-1fKtW6 8 39*6»4, 

L a #iIttlSfc)te£B« 5 4 KBaUStXT^ D , U—tf 
XL a HdfeXMS 5 4 fcafflf *BlzM&lUHnMB4» 

U>X7 0l:±oTB87 2±?-m/jNXip!y h^UT^ 
ft£*l> 010, 017 (D) ^tck^^Ta-f^ 

[0 0 7 8] £CD«£5&5VX^(D|9£RF{I*f<Z)X^ 

-fxi^uwa, 017 (e> c^-riSK; hb (a) 

X7^XU^V«»»^HB (F) ©<fc5fc#*tiJ$h 

nttiE«©^x*T?*?K ^nswott&ra^iEf-f 

[0 0 7 9] <^JS^3>^iC, 01 8-02 2£#B 
Lfttft^K ffl«OSIt«3l:^^TI!fflf5. -CD§£ 

®?>rx^ 

[0 0 8 0] 0 1 8 left, **1B0»c*i** e-yhM 

<&te(D^a*^£nTV>5 e 1^0 (A) ©^*©KWFR 

tax, c<D$iM}** ±tfiBL#mt>m<* ytflR»t*fM& 

[0 0 8 1] 1^0 (A) <OKMFS<55«patrty htt, E£ 
WFRoa*fcTy hfctt^t, ^#2 a^tfjGX&o 
TV^o C<D«-&<OH*St«tt, f^0 (B) JC**iSUT 

f*30 (A) (OKWFT^St!>yMt K 

C<D»&<DH£»JBraU HB (B) IC^LT^ 

[0 0 8 2] <2W£SS 
^JC, 01 9&r/®2 0Sr#^Lft*^, ±»Lfe4#S 

^Oi^^^nt^D, S6E04IC^l/fcA-Xh 
h^y^r>yx^-«miH^4 2<D^Y)\Z. 3t«*» 
«ffllHl^9 O^^^cS^tftoTV^. ffiO^D-/^ 
04<h^«T&*. 
[0 0 8 3] 3ta^©ttm®K9 0«, 02 0JC^T« 

fctu^T&v^ ^-7PsasmK3 6d^«te$n*)t 

Sft^S:ini®g9 0 AT?jD»bTH*. 7 
^hf^f^^E, Fc03tfiM^Olra^E + F (u-^tr 
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C. DCD^SM-^^JnSCA + B + C + D OW>fcf-A 

9 o Bfc^T, mmmt>mm9 o c^e>a^$n^s 

[0 0 8 4] ^X^rtO^h^y^lC^t! 

unmmt.n&~v&z>w. waif * h©«MH:r/wj 

-rtifcf<fcv>o v-r^nn>tfa.~ *4 ofcbltS 

1WKyH«fl©*-f5>ift)H7 (E) <hH«T* 

[0085] z.<d^o\z, ^mMm<on^mmt, 

h 3 £;*;#<-r££, CD-WOf-f X^CDHfe 

[0086] wmmw 

» fc^^TSi^*rso H2 1 \z^-?&o\z. y-A • 
ok: a* an. n ite FM»*i:«»snT» i ojt 

£i38§ H 7 -f /t 9 2 fc A* Si OXXM«Klk0 
m 1 tf>7t&P3§ 9 4 fcA7j£n*o 

[0 0 8 7] — EFMlfli 
-HSWitBLTCPU5 8, y-b<I#f&£2g6 0 

i:^nfn«»^n5o cpusbtb, n-fa—vm 
— h • y u-&\zmmhrc5*- bm^&&±mtitsn 

S. 02 2fcte> ^Sf^Snt^D, f^H (A) 

li^-At^, (b> r&MVA*, (o «y-h 

[0 0 8 8] ^oy-^^Df^h-n-Klcffl 



(10) #§i¥ 7-272282 

18 

9 8fcA*Sn*« 

[0 0 8 9] W-f»fi«6 8*>Slt U-lf* 

L a ffinmfcft 1 O^i^ 9 4 KlBMtSnT* 0, 
l/-1fJ6L a tefg 1 CD3t3E!PS§ 9 4 fcjljSf fclBfcJIS 1 

JfcLffctt*. V-lftfcLftt, *f«?V>X7 OKJ;^ 
(D) fc*TJ;5fe«©»fc£fc:* Wl*- 

ns. 

[0 0 9 0] Z.<D£o\Z, 02 2 (A) (D?a 

AicHJHbfcHH (C) oy-hfiti:»jstr, ti® 

a&atfy hW&RIH (D) ©«fc-5JCE«T«t, W£ 
RFfI^teH0 (E) CD£<5tC&D, ?§£&^<Z>SS&i8l 

20 mo&wim^&mm (f) o«t'5fcttffl$nn«iE«© 

[0 0 9 1] <SMM!l4>*fc, *»SO*lB«|4fc^ 
02 3 (A) fcfifc **#|4fc*»*5 s -fXir<!DKy h 

M^snt^o, rh (b) icn, *n*K*fflb 
Tz:t%\znznzh7v*>?x.7-mn&^tstLT^ 
30 z>o mm (a) \z^x, &mvmmz&vt*\zy b\* 

m'%<DMmzmM\st£ s b<D*V&D. \Zyb+*M#b5 

[0 0 9 2] dC0«t-5^h!y h^J^b, 3H-AStr 

1, S 3 0£Sf3£«£3l€r#T££, J;<»^nTV^ 
^ J;5l:h7y*>yx7- BW#^na. N0 (A) 

#yhSlfcS3 0R»3HHiaK*U<ft-5. ccofc 
«>, h7y*>yx7-B^igff roj t.uz> 9 

[00933 cnic^u *«(7>^atr^ vmomstxz 

i:^:oTV^^:56, 2 tP£>X#*y h S 1 , S3(OSIt5t 

JDU mm (B) (0*^tc^-Ti:"5^:©^»^d^^n 
^.k^lc^So h3Wm C(Octo^#^(D 
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[0 0 9 4] *SBS«T«, £0<*:5feA*-X h^h 
7^>?X7-|f$^$t$»Stfy h» ft 

[0 0 9 5] 02 4fcli;J:, V*7y*>#3-*7—ifin—7s 
flIAkmB (A) H^f7l/-ix$*fttbT, 

HB (D) \Z7fC?& 5 CTOirEgsntt^. HB 

©writ ffl»7V-A^»a^y hj(OTE«sn, « 

lfyhMCJ:«h9y*>^X9HMI& HH (E) 

[0 0 9 6] OIES^B 

0 2 4-0 2 6£#RBLfcai£, ^SHBWO^-f 

7A^^(Dt^;1/T- EFMX>3-^5 0IC 

cite f Mft^^m^nr, »:/3-k 

U-^5 6, 4M£? MB49S£B1 0 0, 3fc*RF9 
[0 0 9 7] ^3-HU-^5 6m EFMBffi 

s, y-h««»M6 ote*n*nx»sn5. cp 

U 5 8 Ttt, »^3- PS«lC«*nTV)«7 H UX« 

na*W8£B 6 o fcA»sn*. Ma#as±B e o 

Ttt, CPU 5 8^501W»«#fclfi:i;T^a-F • 
7l/-Al:H«bfcy-hBW«4fli*$n5. 0 2 

4wo«f^$ntfeD, hb (a) B7i/-At 
>n t (b) imimb*, (o ny~hg#T*^o 

[0 0 9 8] iloy-hSWDf^ h • n-Ffcffi 

su t^n-K • 7i/-A^ess7i/-A<o« 

^fcfetg&SfiiB TLJ , HSC^l^-A^'&iC^ THj 

hm^«, ^se^ htiwiai 1 o o ka* 



(11) &mW>7-2 7 2 2 8 2 

a? 

6M$n^, 5CXBB H7>T A 9 6 «^%XBSB 
M4H9GXMB9 8lcAA$n*c 
[0 0 9 9] ifcjr, l/-1fl!«§6 8*6H V-lfK 

2 fcioTl'— !f3fcL g £ !WKL h fcSrtJStt*. 
U-1f3eLB«3HBBS9 4t»lU d CD £ 1*0 2 5 
J0 (B) tC^T3e*WBK»fi^^JS&TS«#*B*S 

L i ttZZo mmz. l^H%LhRXXMI9 8M 
31 U 025 (C) fc^T^RSKB&m^fc^J&TS 
«*ERSftW\ B»tf-AL j <h&* e 

[0 10 0] ESfcf-AL i £EBlf— AL j ttfl%£ 
-A^'Jy* 1 0 4TJlD»$n, »»l/>X7 0fc«fc 
oTIS7 2±fc«/h^#y hd:UTBI*Sn<5. MS 
±fc43tt*E»lf-AL i £ffi»tf-AL j h 
G>tfcRH«tt, 025 (A) fc^*r«J:^JC, %#P^tC 
a? J:^t*7tybSntEtsnTV^. EBIi-AL 
I OX#y i?*«h7y^f MBfc!*h 

PA«is^tf-AL i ©rassn^. »aeyhp 

Btt. E»K-AL i <fcSB»lf-AL j #»0#ot 
[0 10 1] JK&JcifcTV ^*oh7y*>yx7- 

024 (a) \zm-r7ay#*>;vzmmv 
(f) cock^^m^nn^iE^coT 1 ^ 

[0 10 2] <*K«5>#Cfc, 5 ICO 

V>T, B2 7~B2 9*»RLft#<&R9rr«. 

027 (A) \Z\t, H««l5IC^t5f>fX^C!>liyh 

M^^nt^D, RB (B) fctt* *n*R*tau 

&t€rte#5tt<5 h77^x7- e-^^^nrv^ 

H30 (A) K:fcV>T, tzm<l>&L*Mz&Vt*\Zy hU 

40 y h*l©«*fc*3tt5lf:y htt. if * F*«a#ffii# 

[0 10 3] C©J:3fclfv F*lfc»U 3tf-Affilf 
V^Tv-fW—tt-Ry hS 1—S 3<&feT, 
ffi]fC^*7-fey h*-&TE«UT**2O(0X#y hS 
1, S3 0^lt^aS:^l^ffT^t, ±<»6nTM 

^o\zb^y^r> y^—mn&nztiZo mm (a> 
©fcfti<D®«T«, mm (b) ^-Tck^^h^^^> 

59 [01043 rnic^u, *«o»aif y bmnmmz 
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ras (B) (Dt«l:^t«J:5»A-^ htt©f f »^ 

[oio5] *mmm-ete* d^ct^^n-xh^h 
?y*>ifjL7-m^&ft±?sitz>ftm}±y bm&, m 

I^LTffl*:WlcA-x h^##£nnfc£iESicD7V 
[0106] m 2 8ic«, h^^^>>/x^— av\'-x 

(D) fc«"*"J;5fcBB*ftK:E«anT^*. 

&7\s-&\z\xmft<o}£y bmimwtztiTKz. &m 
\tv hmz£z>b7y*>#x7-m^\*. (e> 

[0 10 7] missus 

^C, H2 7-B2 9*#HLW5, ^SOBM©^ 
X*£#*fc£coieg*I£m «B*v5V>^»» 
^^TUiwr^o 02 9K^T«fc5K:, ¥-2±-7u>f 
^A^ifCO^^^;^— EFMX>3-^5 0l: 

6, **^MHMBft»l 1 0, 3t^HSSH^ 
[0 10 8] IK/n — HU— ^5 6TH EFMgfrt 

a, y-bm^m±»6 oi:fn^nA^$n5o cp 

U5 8TH 1^y3-H©^tC-&*nTV^r 

tew? bU7,\zfs.^ft^\zmmmmm^nxy- 
hm^^g6 oicA^$ne 0 y-hm^5g£S6o 

Ttt, CPU 5 8^60®fflim^fC*i:T^3-H • 

yu-&\zmmi>rcy-bm^*m±mj3tstiz>o 02 

8^-?-C0^^^nT^D, IQBI (A) «7l/-At 

>a, (b) ttwuw* (o «y-h<§#T&*. 

[0 10 9] dc^y-hfi^^D^^ h . n-Ficffi 

&\ZYmmm<D l"Lj , fflf&yi'-ACOS^lCte thj 
£^o£o\ZttfeLT^Z> 0 *>*>*>h, m<DmWV1b& 

v>. y-bm^\t. v*7)um^&±mi i o\zxt>2 
ns. *>*:/;wi*H3£3§i i oth y-he^a* 



(12) 4#Bl¥7-2 7 2 2 8 2 

22 

THJ Otf, -r^Jb^fflScyl/— A©«^tttEFM 

6 4fc«)|&$n^>o )6«rfi!l8H9-fA6 4^&3tfifil8 
B3MB-3#*3ftBft8 6 6 A2j3n£ 0 
[0 110] if%SS6 8ftt>}*, tf^t 

bt^, Sf*Lb»4»flWl»6 6&aifiU 02 

XI 0fc«fct>TK«7 2±fc«/jNXaR* h£LTfl»<* 
n> 02 7 (A) ©.kittKy hJ&W«Sft-6. 
[0 111] £fl>J;3&5VX*©h^y*>ifx^-- 
02 8 (A) fc«t?D-^t>/ti:HHIl 

T, A'-Xhttfcfc*. ^cfco&h^^V^X^ — 

a? xn«tRiH (f) co j: v iztiimztiti&iEmvTjx? 

[0 112] <bj^±^ 
(1) MtEftttflTli. »»t?yh#»USn&7H> 

a? W)£ffi«**rK*fctf<J:'5«cUT%J;^. z<D<ko 

[0113] (2) b7v3r>?x.7-mm)mt>nz> 
mmm i co^s tr y h <t^s«^^ ^ n^^ss^ 2 © 

-#<D7 : >(7>?WzM&t! J &Z>J:5\Zl, 

^? [0 114] (3) fc*5, CD0-j|2«M» (^^ti 
TJIS X6 2 8 1J ^ TIEC 9 0 8J ) IZ&tl 

tf> x-?-&&z>i&msk±mvx}ZM'tfc^z.ti\zte-i 
br-/ho^$. tfs-^cDea, RFwo»»ft 3& 

(4) Tvy-A^2©»»T?w:, a*. 
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[0 115] (5) MfBmfflWT«, h 

[0 116] (7) ItrESIJIMlTra. «rSfc!u/ 

fo<DyU-l±\ZMm? Z£?tS.mW, 3 Q\Ztx 10 

tiiaEttl/TfeiK £f> HB (B) tt, ±J| 

(D) , 07 (B) , 017 (D) , 02 2 (D) # 

hr) o mm (c) «»^v-Afcra^«fc«fSbr^ 
x, cput*fT^^-^coS^L/^CPUie:^tf^ 

[0 117] 03 0 (D) \Z7F-r>b<D}Z. «fStf*yb#i 20 
ti5 7 l/-ABO|BHS*t < t o fct>®^ 0 

(E) \Z7jk-rb<D\Z, ^7l/-A^fc^)Tl^tTft 

Rt&ows, zn*mj£7u-j±&mzmxmzm 

\fTh&\,\ Znt><D2-D<Dm\Z£tl\Z, »Sh77^ 

[0 118] HB (F) \Z7fi-r*><D\t* X7ls-l*ft\Z 30 

fcV>3fflj&**a*. BLfc© (B) - (F) tC^Ufc^JS 
(G) JC^-rj:"5(C> ^k-AtCfolMUT^n^^y 

-c^<Tt)ctv^ h5k©«tmu yu—&<Dmt6tzmn 
[o 1 1 9] mm (i) \z7R-r^<D\t. \yv— as 4 

^•£>£:fccoT&3. hfybaffltt. H0 (H) \Z7fcfr 

-*mmm^*&mz&&2n*. tvx. T-*mm 
&m&*>&mvy h«fitSToW7u-A# 

Mrffi (F) O^Jfi«i:itttbT3Efcttttl««^?l* 



$#H!¥7-2 7 2 2 8 2 
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[0120] mm (j) *c^rt><ott, ^stf v vmv> 

l»Or^WI^ 7W-A©BMftjft^Sal. a2, 
a3. t&fcV, Si5$ZX±%<y : 4U'(TZ>£.m* 

sii^m^t^^^\z, watfy bmw&znx^ 

tt, nt)7U-AH«LT#S^y hSMLfefe 
(DX&Z&. yU-&&ft<Dm^f3L7 : -?7UyZrm& 

[0 12 1] 

t, ttxv-T4 7.#&mw&^iEmz#mvx&& 

[0ffi<&ffi#fcIfcW] 

[01] **ia«>*is«ifc^ttsb:y hj^ttt^h 

[0 2] §H2ffi0iJi tz&»*7U—&k&miZy bmt<o 

p«**rBn?**. 

[0 3] £ttffl|l tC^tt^^*^M^a:/-rX<D|i^ 
^t^77T^5, 

[0 4] *JS«loH**«o«riES^-ryas/^H-C 
[0 5] /t-X h h7y*>yX7-«ffl0»O-»!S 

[0 6] n-xh h^^^>^x^-«imiHiKoi!if^s 
[07] n-x h h7y+>^x7-«ffl^ia$^t 
[0 8] m^womft&fjkTyn-^—bx&z. 

[0 9] ftSBMloEfllSBoVIA^-r^ny^BI-r 

[010] »««2K:*»t*«»HKyhM«3R-rBIT* 

[011] ^^!2^^^RF^^C5X^-rxU 
^CD£«)<Z)0T&5o 
[01 2] *«mfc*3«"*4»»fc;!/ hW<&«C!>JBtt£ 

^-r0*e&^„ 

[013] nmm2<Dm£mm<Dmf&*7K'r7uy?m 

[0 14] RF»»ttS5Ki«aiiI»<0— W^tyny 
^0T&S, 

[015] RF^ftttKnttunnKcDn^^^e^tt 
[0i6] mmm2<Dm&mw<Dmi&&7K'r7uy2rm 
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26 



[017] HSfi«2©ffi«KBO»^^*rBI'C*5. 
[019] *H«3©S^6«o*Aft«-r^nyirH 

[0 2 13 3 OBftgfiOifilcS/Tt^D y 

[022] njyaj 3 <Dfmmm<Dmtt*7ik?m-v&z>o io 

[0 2 33 HJS«4tc^^»»lf y h^^t-HT* 

So 

[02 43 *JB«4fc*H-*ISflM»Jlhr!y hW*«fH 

[02 53 ^Jfi^J4 0)|2S^eo»^^^f 0T&£o 
[02 63 *JMf(4fl!)B»St«©i(ldE*«1-^DyirH 

[02 73 mM5£*H-«4tAtfy hJB*»-rHT* 

So 

[02 8] *it«5^»s«a>»»bry h^j^T0 a? 
[02 93 *M«l5a)B»K«a>«l**«"ryDyirB 

[0 3 03 ffiOSSMM&^TiaT?**. 

[flF-*f<B3Wl] 
10. 3 0-r/X> 
1 X^-fe? htfctHi£® 

14-^f X^Wftffi 
16.3 2- »\Zy9?v7 



3 8-«««9HK 

EFMX>3— y 
9 2. 9 6-3««»H^;t 
9 4, 9 8-3HEMS 

CPU 



1 8 

2 0 
2 2 
24 
2 6 

2 8 
34 

3 6 

4 2 

5 0 
5 2 
5 4 
5 6 

5 8 

6 0 
6 2 
64 
6 6 

6 8 

7 0 

7 2 

8 0-RF^tt«SMftffl[5lK 

8 2- -5*3.— f**IIES 

9 0-^fi^i^mi5lK 

10 0---4Mt£y hfi^fS^S 
l o 2-tf— h>xrfi)y9 

l i o-»9*:OMS*WM« 



V— ifSHHB 



[013 



[03] 



(A3 



CB) TE 0 




[053 



[0113 




(A) 

-A7>f^KA (B> 
(C) 
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(15) 



<Si§¥7-2 7 2 2 



[02] 



[06] 




(A) 
CB3 
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